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series, publication of the earlier reports is suspended.
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and appendixes.
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CHAPTER I
HYDROLOGIC CONDITIONS, 1962-63
California is an area that is unique in many respects. Its climate
has always been exceptional and the range of land forms within the State sets
it apart from neighboring areas. California has often been described as being
set apart or isolated by features that prevail over wide areas adjoining the
State. Perhaps, it would be more appropriate to consider the State as a link
between dissimilar regions rather than isolated by them. California does, in
fact, span all the dissimilarities of climate and topography from parched
Death Valley to the marshy tidelands of the Pacific and the rain forests of
northwestern California.
California climate is fostered by a balance between the slow forces
of geology and the turbulent storms born of the Pacific Ocean. The massive
walls of the Rocky Mountains and the Sierra Nevada protect the State from all
but a few thrusts of the dry, cold, polar continental air masses. Maritime
air masses, originating far out in the Pacific, receive some impetus and direc-
tion from wind patterns of the troposphere and move toward the California Coast.
California lies in a transition zone between the prevailing westerlies that
blow across the North Pacific and a calm high pressure zone, the horse lati-
tudes, in the vicinity of 30 degrees north latitude. The horse latitudes,
just south of California, buffer the State from many tropical storms which origi-
nate further to the south so that the north coast of California is crossed by
more storms than the south coast. The Sierra Nevada and Cascade Mountains,
along the eastern border of the great central valley, receive much of their
precipitation by orographic lifting of the maritime air masses. The interior
lands of Southern California are shielded from maritime air masses by the
Transverse Ranges and the northerly extension of the Peninsula Range.
California - Statewide
Average values, which sum up annual conditions for the whole State,
show the 1962-63 water year to have been about normal. A closer look at this
apparent normality shows a series of extreme conditions which in combination
resulted in nearly normal averaged values. Figure 1, showing the water year
precipitation in percent of normal, indicates that normal annual precipitation
amounts were recorded in the latitude of San Luis Obispo and Bakersfield.
Recorded annual precipitation south of that latitude was as low as 50 percent
of normal in the vicinity of San Diego and north of the latitude rose as high
as 150 percent of normal in the mountains along the northern boundary of the
State.
During 1962-63, even these annual precipitation values were composed
of extremes. In mid-October a series of storms drenched Northern California,
Oregon, and Washington. Rivers in Northern California were near the flood
level and the Feather River at Oroville reached the highest October stage of
record, inundating construction work at the Oroville damsite. Southern
California stayed dry. A midwinter drought followed, setting new records for
lack of precipitation and for continuous days of fog in the Central Valley.
Again, Southern California was dry.
The drought was broken by a three-day downpour at the end of January.
Flood conditions prevailed again in Northern California and some areas, particu-
larly the upper Yuba River basin, suffered from serious floods. Much of
Southern California received moderate amounts of rain at this time.
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During April, Northern California was covered by a series of storms;
precipitation was moderate, but continued for almost two weeks. The April
precipitation, along with a record late season snowfall during May, largely in
the Northern Sierras, built up snowpacks and assured a normal water supply
during the summer. Southern California gained some precipitation but had a
less than normal wet season, which extended the dry trend that has prevailed
in the southern part of the State since 1944.
Understandably, other hydrologic features showed abnormal responses.
Streamflows alternated between extreme highs and extreme lows, but were about
normal during the summer. With the recurring threat of floods, operation of
reservoirs was difficult, yet the amount of water stored in reservoirs at the
end of the water year was greater than year-end storage during most preceding
years. In Southern California both surface runoff and reservoir storage were
below normal.
Ground water conditions followed the pattern of precipitation. In
the northern part of the State, the amount of water stored in the ground water
basins generally increased. Because of the time distribution of precipitation,
the increase of stored ground water was less than it would have been if the
distribution was more uniform. Throughout Southern California, where precipita-
tion was well below normal, ground water levels continued to drop.
Central Coastal Area
The Central Coastal Area, as delineated on the "Area Orientation Map",
(frontispiece) includes all or parts of 14 counties extending from San Luis
Obispo County on the south to Mendocino County on the north. Nearly half of
the State's 1,190-mile open coastline is within the report area. It embraces
the major portion of the Coast Ranges, which consists of a series of mountain
ranges paralleling the coast separated by many fertile valleys. The San
Francisco Bay system is a central and unique feature.
Within the area is the metropolitan complex known as the Bay area.
The Bay area is the second largest metropolitan area in the western half of
the United States.
Surface water in the southern and central portions of the Central
Coastal Area is highly developed. Extensive use is made of the numerous
complex ground water basins and surface water is imported to the area. Several
local ground water basins are deliberately recharged with stored or imported
surface water. The basins are highly important to local economies and to the
economy of the State. Consequently, ground water is emphasized in this 'b'ulletin.
In the Central Coastal Area average annual precipitation varies from
areas of abundant rainfall along the coast and in the region north of San
Francisco (up to 80 inches) to areas of very little rainfall in the southern
Salinas River Valley (as low as 10 inches). During the 1962-63 season, which
was noteworthy for its excesses in wet and dry periods, the final average
result was an above normal precipitation for the report area with some areas
recording 160 percent of normal.
The quality of surface waters in the report area is mostly good with
the best waters draining the mountains adjacent to the coast. During the
1962-63 season the concentrations of dissolved solids generally decreased
because of above normal precipitation and the corresponding increase in runoff.
Ground water occurs under diverse conditions and in a variety of rock
types. Most of the readily available water exists in subsurface reservoirs
composed of unconsolidated alluvial materials which underlie intermontane
valley floor areas. In many areas, the unconsolidated alluvial deposits are
underlain and bordered by relatively extensive deposits of older, more consoli-
dated alluvial materials which are also water bearing and act as recharge areas
for the ground water reservoirs. Materials of lesser importance with respect
to production of ground water in the Central Coastal Area but often of local
significance are: The sedimentary materials which were deposited in lakes,
lagoons, or as sand dunes; shallow water marine sediments from which sea water
has been flushed; and some types of volcanic rocks. The ground waters are good
to excellent in mineral quality and are suitable for most beneficial uses,
except in localized areas where waters contain high concentrations of one or
more of the following minerals: chlorides, sulfates, nitrates, sodium, and
boron. The grpund waters are bicarbonate and vary from moderately hard to
very hard. Depths to water in wells range from about 350 feet to "flowing".
The raw ground water level data are made more meaningful when sum-
marized into basin averages. Table 1, "Ground Water Level Conditions in the
Central Coastal Area", presents average depths to ground waters and average
changes by basin and region from the spring of 1962 to the spring of 1963.
During the spring of 1963 average depths to water in the monitored
basins ranged from about 4.5 feet in Alexander Valley to about 123 feet in the
Santa Clara Valley. The overall average depth to water in the basins monitored
was 50.6 feet which was a decrease of 2.7 feet from the 1962 average. Signifi-
cant rises of 23.4 feet and 2.0 feet occurred in the South Santa Clara County
and San Benito County units of Gilroy-Hollister Valley, respectively. These
rises were reversals of downward trends of the previous three years during
which water levels had dropped approximately 39 feet in South Santa Clara
TABLE 1
OtOUND WATER LEVEL CONDITIONS
IN THE CENTRAL COASTAL AREA
SPRING 1963
Ground Water Basin
or Unit
Basin
Number
Average Change
in Ground Water Level
_!/
Spring 1962 to Spring 1963 (in feet)
Average Depth
to Ground Water
Spring 1963 (in feet)
Kegion 1
Potter Valley
Uklah Valley
Sanel Valley
Alexander Valley
Santa Rosa Valley
Santa Rosa Area
Healdsburg Area
Lower Russian River Valley
1-U.OO
1-15.00
1-16.00
1-17.00
1-18.00
1-18.01
1-18.02
1-98.00
0.0
-1.1
-0.6
+0.6
+2.3
-0.2
6.6
5.7
5.3
4.5
13.0
12.5
Region 1 Averages: —
'
2/
Region 2
Petaluma Valley
Napa-Sonoma Valley
Napa Valley
Sonoma Valley
Sulsun-Fairfield Valley
Ygnacio Valley
Santa Clara Valley
East Bay Area
South Bay Area
Livermore Valley
Half Moon Bay Terrace
San Gregorio Valley
Pescadero Valley
2-2.00
2-2.01
2-2.02
2-3.00
2-6.00
2-9.00
2-9.01
2-9.02
2-10.00
2-22.00
2-24.00
2-26.00
+0.9
+1.1
+5.3
+1.1
+2.6
+12.6
+3.3
+3.4
-0.6
+1.4
12.0
16.5
6.8
15.1
59.3
123.2
63.5
18.7
9.1
6.1
Region 2 Averages: — +5.5 53.3
Region 3
Soquel Valley
Pajaro Valley
Gilroy- Ho Ulster Valley
South Santa Clara County
San Benito County
Salinas Valley
Cansel Valley
West Santa Cruz Terrace
3-1.00
3-2.00
3-3.00
3-3.01
3-3.02
3-4.00
3-7.00
3-26.00
County and 9 feet in San Benito County. Sea-water intrusion continued to be
a problem in portions of Salinas and Pajaro Valleys and in the Niles Cone in
Alameda County where ground water levels have remained below sea level.
During the period from July 1, 1962 through June 30, 1963, there were
no significant changes in mineral concentrations. Some localized poor quality
ground water, probably from deep-seated origin, is found in the northern portion
of the Central Coastal Area. Data collected in portions of Petaluma Valley,
Napa-Sonoma Valley and Suisun-Fairfield Valley, where ground water has been
degraded by brackish waters from the bays, indicate no further degradation.
Chloride concentrations in the Centerville aquifer in Alameda County decreased
(Plate 6). This decrease was probably a direct result of above normal precipi-
tation and deliberate recharge of the ground water basin with South Bay Aqueduct
water by Alameda County Water District.
Boron concentrations in excess of that recommended for irrigation of
some crops were present in water from some wells in the following areas:
1. The vicinity of Newark in Alameda County and the proximity of
the Mission fault.
2. Southern and central portions of Petaluma Valley adjacent to
Petaluma Creek.
3. East side of Napa Valley.
4. Eastern portion of Santa Clara Valley, especially in the
Penitencia Creek area.
5. Northern and eastern portions of Livermore Valley.
6. Eastern portion of Hollister Valley.
A number of wells drilled into the volcanic rocks on the east side
of Napa Valley produce highly mineralized water, or water having undesirable
taste or odor. High nitrate concentrations occur in localized areas in
Livermore Valley. Many wells in Clayton and Ygnacio Valleys yield water which,
unless softened, is undesirable for domestic and some industrial uses because
of extreme hardness. Some of the wells in Ygnacio Valley also yield water
having concentrations of sulfates and nitrates exceeding amounts normally
recommended as limits for drinking water.
Ground water samples collected in the sea-water intruded areas of
Pajaro and Salinas Valleys contained about the same chloride concentrations as
the samples collected the previous year. Water with nitrate concentrations
above the normally recommended limit for drinking water is present in a few
wells located near Monterey Bay in Pajaro Valley. Wells in the vicinity of
Hollister yield water containing high concentrations of total dissolved solids,
chlorides, sulfates, nitrates, and boron.
CHAPTER II
DATA COLLECTION ACTIVITIES
The Department of Water Resources, in cooperation with federal, state,
and local agencies, as well as with the generous and public-spirited assistance
of many individuals, has gradually developed a continuing program of basic
hydrologic data collection. This continuity enables systematic and orderly
handling, filing, and publication of the data for all uses both now and in the
future.
The data collection activities involve the maintenance of a network
of stations adequate to provide reliable, meaningful, representative and needed
information. Water samples or water measurements are taken at these stations,
chemical analyses of the samples are made, and the data are compiled, analyzed,
summarized, and published. These data include information on climate, surface
water flows, tidal stages, ground water levels, and on the chemical quality of
surface and ground waters. The climate data include precipitation, air tem-
perature, wind movement, and evaporation.
CLIMATE
The climatology station network shown on Plate 7, "Climato logical
Stations in the Central Coastal Area", was established by the U. S. Weather
Bureau and the Department of Water Resources. The Department supplements the
Weather Bureau network of 141 stations with a network of 74 selected stations
which are and have been operated by individuals, private industry, and govern-
mental agencies. Data from these 215 stations are tabulated in Appendix A of
this report.
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SURFACE WATER FLOW
The four surface water stations shown on Plate 1 are operated by the
Department of Water Resources. The Department also cooperates with the United
States Geological Survey in the operation of 62 of the 115 stations operated
by that agency in the area covered by this report. Also, the United States
Coast and Geodetic Survey operates two tide stations in the area. The United
States Geological Survey publishes data from the 115 stations in its water
supply papers. There are a number of surface water stations operated by local
agencies for local purposes from which data are not routinely obtained by the
Department.
GROUND WATER MEASUREMENT
The Department cooperates with the U. S. Geological Survey and many
local agencies for the systematic observation of ground water levels. Wells
at which water level measurements are made in the Central Coastal Area number
approximately 1,700 of which 213 are presented in Appendix C of this report.
These 213 wells were selected as representative of wells in the respective
ground water basins or units. The wells were selected on the basis of a number
of factors such as, geographical density of one or two wells per township;
length of water level record; frequency of measurements; conformity with respect
to water level fluctuations in the ground water basin or area, aquifer repre-
sented; and availability of a geologic log, mineral analyses, and production
records
.
The depth to water in most wells is usually a direct measurement made
with a tape; however, in some wells, especially deep ones, measurements are made
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with an air line and gauge or an electric sounder. Field work was performed
by local cooperators, the U. S. Geological Survey, and department personnel.
The Department has full responsibility for reviewing, editing, processing, and
publishing ground water level data. An electronic computer program has been
developed to perform a part of the processing and tabulating.
Ground water basins or units in the Central Coastal Area are shown
on Plate 2. The number of wells measured in these areas and the measuring
agency are shown in Table 2.
Water level fluctuations are depicted graphically on hydrographs of
22 wells distributed among significant basins of the Area. These wells were
selected insofar as possible as representative of their respective basins or
units. The hydrographs are presented in Plates 3 through 5 by region, basin,
and well number.
Maps showing lines of equal elevation of water in wells in Napa
Valley, Suisun-Fairf ield Valley, Livermore Valley, Santa Clara Valley (East
Bay and South Bay Areas), Gilroy-Hollister Valley (South Santa Clara and
San Benito Counties), Salinas Valley and Pajaro Valley are prepared regularly.
These maps are on file with the Department.
SURFACE WATER QUALITY
Surface water was sampled and analyzed both by the Department of
Water Resources and by the U. S. Geological Survey in cooperation with the
Department. The data from these sampling activities are shown in Appendix D
of this report. The appendix includes data from a network of basic monitoring
stations, operational stations on the South Bay Aqueduct, and investigational
stations. It includes all of the surface water quality data collected by this
12
TABLE 2
SUMMARY OF GROUND WATER DATA
COLLECTED IN THE CENTRAL COASTAL AREA
July 1, 1962 - June 30, 1963
Potter Valley
Ukiah Valley
Sanel Valley
Alexander Valley
1-14.00
1-15.00
U, S. Geological Survey
U. S. Geological Survey
Mendocino County
U. S. Geological Survey
Mendocino County
U. S. Geological Survey
Department of Water Resources
Lower Russian River Valley
Petaluma Valley
Napa-Sonoma Valley
Napa Valley
Sonoma Valley
Sulsun-Falrfleld Valley
Pittsburg Plain
Clayton Valley
Tgnacio Valley
Santa Clara Valley
East Bay Area
South Bay Area
Livermore Valley
Half Moon Bay Terrace
San Gregorio Valley
Pescadero Valley
West Santa Cruz Terrace
Soquel Valley
2-4.00
2-5.00
2-6.00
2-10.00
2-22.00
2-24.00
2-26.00
3-26.00
3-1.00
U. S. Geological Survey
.Deparboent of Water Resources
U. S. Geological Survey
Department of Water Resources
U. S. Geological Survey
REGION 2
U. S. Geological Survey
Sonoma County F. C. & W, C. D.
Department of Watei
U. S. Geological Survey
Napa County
Department of Water Resources
U, S. Geological Survey
Sonoma County F, C, & W, C. D.
Department of Water Resources
U. S. Geological Survey
Solano County
Department of Water Resources
Department of Water Resources
Department of Water Resources
Department of Water Resources
Alameda County Water District
Alameda County F, C, & W. C. D.
Department of Water
U. S. Geological Survey
Santa Clara Valley W, C. D.
Alameda County F. C. & W. C. D,
Department of Water Resources
Department of Water Resources
Department of Water Resources
REGION 3
Santa Cruz County
Pajaro Valley
Gllroy-Hollister Valley
South Santa Clara County
San Benito County
Salinas Valley
Carmel Valley
1/ An additional 110 wells wer
3-7.00
asured during
Monterey County F, C. & W. C, D,
Santa Cruz County
City of Watsonvllle
Department of Water Resources
South Santa Clara County W. C. D.
Santa Clara Valley W. C. D.
Department of Water Resources
City of Gilroy
Pacheco Pass Water District and
San Benito County
Department of Water Resources
Monterey County F, C, & W, C, D,
jpring 1963.
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Department in the Central Coastal Area, except for data from investigational
stations in the San Francisco Bay system below Antioch. The excluded data are
specialized in nature and beyond the scope of this report. The stations for
which data are reported in Appendix D are shown on Plate 1.
GROUND WATER QUALITY
During the year from July 1, 1962 through June 30, 1963, ground water
samples were collected from 393 wells in the Central Coastal Area. These wells
or stations were selected by the Department in the areas shown on Plate 2.
Table 2 indicates the number of wells sampled in each basin and the sampling
agency. The data from these stations are tabulated in Appendix E.
Ground water is sampled and analyzed to provide information on the
quality characteristics, to identify problem areas, to determine the quality
trends, and if possible, to identify the factors that control or affect the
quality. Analyses made of ground water include mineral and radiological deter-
minations. The frequency of sampling, types of analyses, and density of the
station network depend largely on conditions in the monitored area.
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APPENDIX A
CLIMATE

CLIMATOLOGIC DATA
This appendix contains station index, seasonal precipitation, monthly
temperatures, and monthly evaporation tables. The data compiled are provided
by governmental agencies, private industry and individuals. Symbols and
abbreviations used in this appendix are:
C Data from recorder stations.
D Data unavailable for this report.
E Evaporation.
e Wholly or partially estimated.
M All or part of record missing. When used in
place of an average monthly temperature value,
more than 10 days of record are missing.
NR No record.
P Precipitation.
RB Beginning of record.
SS Observation at sunset.
T Temperature.
T Trace, an amount too small to measure.
V Observation time varied.
Climatological Station Index
Table A-1 includes the station name, number, and the county in which
each station is located. The letter and first digit of the station number
represent hydrographic area and unit. The remaining digits are assigned in
accordance with alphabetic sequence. It also includes the observer's name,
station location, and elevation of the station. The time of observation,
beginning of record, and cooperator number complete the information on this
A-3
table. The cooperator number indicates the source of the data. The cooperator
numbers assigned are as follows:
000 Private Cooperator
403 Sonoma County Flood Control and Water Conservation District
407 San Benito County
411 Marin County
413 Marin Municipal Water District
414 Santa Clara Valley Water Conservation District
418 Vallejo Water Department
426 Santa Clara County Flood Control and Water Conservation District
801 Pomology Department, U. C, Davis
804 State Department of Beaches and Parks
806 State Department of Water Resources
808 State Division of Forestry
809 State Division of Highways
900 U. S. Weather Bureau
901 Corps of Engineers, San Francisco District
902 U. S. Air Force
907 State Climato legist (unpublished USWB)
909 U. S. Soil Conservation Service
Seasonal Precipitation
Table A-2 presents total monthly and annual precipitation in inches
for the year from July 1, 1962 through June 30, 1963.
A-
4
Monthly Temperatures
Table A-3 covers the same period and includes the maximum and mini-
mum temperatures, the average of the daily maximum temperatures, the average
of the daily minimum temperatures, and the average of the daily maximum and
minimum temperatures recorded during the month. The temperatures are recorded
in degrees Fahrenheit.
Monthly Evaporation
Table A-4 presents total evaporation during each month in inches,
total wind movement during the month in miles, the monthly average of daily
maximum and minimum water temperatures, monthly precipitation, the maximum air
temperature, the minimum air temperature, the average minimum air temperature,
and the average of the daily maximum and minimum air temperatures. Portions
of these data are repetitions of data in Tables A-2 and A-3. These data are
included herein because of their close connection with evaporation data.
A-5
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SURFACE WATER FLOW
This appendix presents surface water measurement data collected and
assembled by the Department of Water Resources. It contains information col-
lected in the Central Coastal Area during the 1963 water year covering the
period from October 1, 1962 through September 30, 1963.
Maximum and Minimum Tides
There are usually two high and two low waters in a day. Tides follow
the moon more closely than they do the sun, and the lunar or tidal day is about
50 minutes longer than the solar day. This causes the tide to occur later each
day, and a tide which has occurred near the end of one calendar day will be
followed by a corresponding tide that may skip the next day and occur in the
early morning of the third day. Also, the two high and two low tides are
usually unequal. They are commonly designated as higher high, lower high,
higher low, and lower low tides.
Table B-1 on pages B-6 and B-7 lists maximum and minimum tides at the
Sacramento River at Collinsville and Suisun Bay at Benicia Arsenal, respectively.
These data are obtained from graphical charts plotted by continuous water stage
recorders. The values are in feet above -13.05 feet USC&GS mean sea level
datum of 1929 at Collinsville and above -10.00 feet at Benicia Arsenal. The
values in most cases represent higher high water and lower low water. During
a calendar day in which three instead of four tides occurred the high value
represents lower high water in the case where higher high tide did not occur
and the low value represents higher low water in the case where lower low tide
did not occur. The maximum and minimum values at the bottom of each monthly
column represent the extremes observed during that month.
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At the bottom of each table the maximum gage height of record shown
is measured from the same datum as the daily high and low values.
Daily Mean Discharge
Table B-2 on pages B-8 and B-9 presents daily mean discharges in Arroy
de los Coches near Milpitas and in Butano Creek near Pescadero. Each of these
stream gaging stations is equipped with a continuous water stage recorder.
Each has a stage discharge relationship or rating developed. The rating gives
the flow or discharge in cubic feet per second (cfs) for each water stage or
gage height at a station.
The rating is developed by making streamflow measurements with a cur-
rent meter at various water stages ranging from near minimum to near maximum.
Normally, the rating is fairly permanent where there is a fixed channel and a
fixed flow regimen at the station. The rating varies, however, where the bed
of the channel is of loose shifting sand and gravel or where vegetative growth
builds up in the channel changing the flow regime. Where the rating is not
permanent and varies periodically, more frequent measurements of discharge are
necessary to accurately determine the discharge.
The mean, maximum, and minimum values at the bottom of each monthly
column are representative of that month and year only. The acre-feet value for
each month is a total of the daily values which are converted to acre-feet for
the computation. The mean discharge under "Water Year Summary" is an average
of the monthly means. The maximum and minimum discharges are absolute instan-
taneous extremes that occurred during the year. The total acre-feet is the sum
of the monthly acre-feet values.
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The streamflow data reported herein are derived through the use of
mechanical, arithmetical, and empirical operations and methods. The results
are affected by inherent inaccuracies in procedures and equipment. It is,
therefore, necessary to establish limits of accuracy for the reported data.
The following is a listing of significant figures used in reporting streamflow
data:
1. Daily flows - cubic feet per second
0.0 - 9.9 Tenths
10-99 2 significant figures
100 - up 3 significant figures
2. Means - cubic feet per second
0.0 - 99.9 Tenths
100 - 999 3 significant figures
1000 - above 4 significant figures
Water year totals are reported to a maximum of four significant
B-5
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GROUND WATER MEASUREMENT
This appendix includes two tables. Table C-1 "Description of
Selected Wells", provides a description of 213 wells for which ground water
level data are presented in Table C-2, "Ground Water Levels at Wells". A
description of the items in the tables follows.
DESCRIPTION OF SELECTED WELLS
Table C-1, "Description of Selected Wells", is arranged in region,
basin, and well number order. The water pollution control board regions used
in this report and shown on Plate 2, "Ground Water Basins or Units in the
Central Coastal Area", are geographic areas defined in Section 13040 of the
Water Code. The regions, ground water basins, or units and subareas are listed
by a numbering system as follows:
1 - 18.01
Region (North Coastal Region)_
Ground Water Basin or Unit (Santa Rosa Valley)_
Subarea (Santa Rosa Area)
State Well Number
The state well numbering system used in this report is based on the
township, range, and section subdivision of the Public Land Survey. It is the
system used in all ground water investigations made by the Department of Water
Resources. In this report, the number of a well, assigned in accordance with
this system, is referred to as the State Well Number. Under the system each
section is divided into 40-acre tracts lettered as follows:
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D
is a region number. Thus, 32100 refers to Agency 2100 in Region 3. Because
of the limitations of punch-card space, the agency code has been shown as a
four digit number without the region number. Therefore, the four digit agency
code should always be referred to the region in which the well is located.
The first digit of the four digit agency code, as listed below,
designates the type of well numbering system used by the agency.
Code Well Numbering System
1 Location numbers
2 Monterey County Flood Control and Water Conservation
District or Santa Clara Valley Water Conservation District
3 Serial numbers
4 Local numbers
5 State or U. S. Geological Survey
6 U. S. Bureau of Reclamation
7 South San Joaquin Irrigation District
The last three digits of the agency code, as listed below, are
numbers that designate, within specified limits, the type of agency from which
the data were obtained.
Code Type of Agency
000-049 Federal
050-099 State
100-199 County
200-399 Municipal
400-699 District - Water, Irrigation, Conservation, etc.
700-999 Private
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The agencies and code numbers assigned to them in each of the regions
are listed in the following tabulation:
Agency Code Agency
North Coastal Region
U. S. Geological Survey
Department of Water Resources
San Francisco Bay Region
Santa Clara Valley Water Conservation District
U. S. Geological Survey
Department of Water Resources
Alameda County Flood Control and Water Conservation
District
Napa County
Solano County
Alameda County Water District
5000
5050
2400
5000
5050
5100
5101
5109
5401
2100 and
5100 \l
2400
5050
5101
5102
5400
Central Coastal Region
Monterey County Flood Control and Water Conservation
District
Santa Clara Valley Water Conservation District
Department of Water Resources
San Benito County
Santa Cruz County
South Santa Clara Valley Water Conservation District
\J In the Paso Robles subbasin of Salinas Valley (3-4.06), this agency
number refers to the San Luis Obispo County Flood Control and Water Conserva-
tion District.
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Well Use
The well use is indicated as follows:
Code
Data Code
Water Analyses
Sanitary 2
Heavy Metals 3
Mineral and Sanitary 4
Production record
Available 1
Pump test available 2
Record Begins and Record Ends
The last two digits of the year the record began or ended are shown.
GROUND WATER LEVELS AT WELLS
Table C-2, "Ground Water Levels at Wells", is arranged in region,
basin, well number, and date order. It includes measurements of depths to water
in wells made from July 1, 1962 through June 30, 1963. Table headings discussed
below are only those that were not discussed under "Description of Selected
Wells".
Ground Surface Elevation in Feet
The numbers in this column give the elevation in feet above mean sea
level (USC&GS datum) of the ground surface from which depth to water is meas-
ured. Elevations of ground surface are usually taken from topographic maps
and the accuracy is controlled by topographic standards.
Date
The date shown in the column is the date on which the depth measure-
ment, shown in the next column, was made.
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Ground Surface to Water Surface in Feet
This is the measured depth in feet from the ground surface to the
water surface in the well. Certain of the depth measurements in the column may
be followed with an asterisk which indicates a questionable measurement. Depth
to ground water measurements may be questionable for such reasons as (a) well
being pumped while undergoing measurement, (b) nearby pump operating, (c) casing
leaking or wet, (d) well pumped recently, (e) air gauge measurement, or,
(f) recharge operation at well or nearby. The specific reason for any asterisk
on any given measurement may be obtained from the Department of Water Resources.
Other sjmibols used are:
Measurement discontinued jf=
Well destroyed @
No measurement for other reasons
Water Surface Elevation in Feet
This is the elevation in feet above mean sea level (USC&GS datum) of
the water surface in the well. It was derived by subtraction of the depth
measurement from the ground surface elevation.
The words FLOW and DRY are shown in this column to indicate a flowing
or a dry well.
Agency Supplying Data
Each number in this column is the code number for the agency from
which the water level data were obtained.
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SURFACE WATER QUALITY
This appendix contains data pertaining to the quality of surface
waters in the Central Coastal Area. The data presented are the observed
physical, chemical, bacteriological, and radiological characteristics of sur-
face waters sampled during the 1963 water year, which covers the period from
October 1, 1962 through September 30, 1963.
Laboratory Methods and Procedures
Methods of mineral and bacterial analysis, in general, are those
described in the American Public Health Association publication, "Standard
Methods for the Examination of Water and Sewage", 11th Edition, 1960. In some
cases, the methods described in U. S. Geological Survey, "Methods for Collection
and Analysis of Water Samples", Water Supply Paper 1454, 1960, have been
employed
.
Types of analyses normally made of surface water samples collected
by the Department are mineral, bacterial, radiological, and trace element.
Sampling Station Data and Index
Table D-1, "Sampling Station Data and Index", is an alphabetic list-
ing of stations from which surface water samples were collected. The analyses
of these samples are reported in subsequent tables. The station number is an
arbitrary number that has been assigned to each station. The location pertains
to either the township, range, and section of the Public Land Survey or to
latitude and longitude. The stations are classified into monitoring, investi-
gational, and operational types.
D-5
Analyses of Surface Water
Table D-2, "Analyses of Surface Water", includes physical character-
istics of the water and the results of mineral and bacterial analyses. The
data are presented by region and by stream from north to south within a region.
At the time the samples were collected for laboratory examination, field deter-
minations were made for dissolved oxygen (DO) by the modified Winkler method,
water temperature, and pH. Visual inspections were made of the streams and
the physical conditions were noted. Field measurements of DO and temperature
are reported in Table D-2.
Samples collected for bacterial examination were mailed or delivered
to the laboratory. Every effort was made to get the samples to the laboratory
as quickly as possible. Results of bacterial determinations presented in this
appendix should be considered as qualitative. Undue weight should not be given
to the values for quantitative purposes.
Data from operational stations are shown separately at the end of
the table. These data consist of analyses of South Bay Aqueduct water.
Summary of Coliform Analyses
Coliform data included in Table D-2 are made more usable by summariz-
ing the results of the analyses of the 24 samples collected at each station
during the year. Table D-3 is a summary of these analyses.
Spectrographic Analyses of Surface Water
Spectrographic analyses were made to determine the concentration of
17 different metals in surface water samples. Most of these metals are present
in very small amounts and are often called trace metals. The concentrations
indicated in Table D-4 are in parts per billion instead of parts per million
D-6
which is commonly used in reference to concentrations of mineral constituents.
The symbols included with the constituent quantities are:
< Less than the amount indicated.
= Equal to or slightly less than the amount indicated.
Radioassays of Surface Water
Table D-5, "Radioassays of Surface Water", presents the radioactivity
of surface water samples collected at 24 monitoring stations. The samples were
collected in May and September at the same time that samples were collected for
standard mineral analyses shown on Table D-2. The methods and procedures of
sample preparation and determination of radioactivity in surface water are
described in "Standard Methods for the Examination of Water and Sewage,
11th Edition".
Results are expressed as pico curies per liter (pc/1). The term pico
-12
curies is also written micro-micro curies and is further defined as 10 curies.
Four values are reported for each sample: (a) beta activity in the solids
retained on the filter (suspended material), (b) beta activity in the filtrate
(dissolved material), (c) alpha activity in the solids, and (d) alpha activity
in the filtrate. Sample counts are corrected for background and geometric
efficiency. Standard statistical procedures are utilized to compute the
0.9 error. The final result is expressed (symbolically) as x + y pc/1. This
means that in a series of determinations on the same sample, the value of
X should fall between x - y and x + y 90 percent of the time.
Salinity Observations at Bay and Delta Stations
Table D-6 describes the ten stations for which salinity data are listed
in Table D-7 and includes maximum observed salinity at bay and delta stations.
D-7
Table D-7 presents chloride concentrations of samples collected at
ten stations between Sobrante Beach and Collinsville for the period October 1,
1962 through June 30, 1963, From July 1, 1963 through September 30, 1963,
samples were collected from only six of the stations.
Electrical Conductance
Data from two electrical conductivity recorders are present in
Figures D-1 and D-2. These data are machine prepared graphs. Daily mean
values are plotted in Figure D-1 and single daily reading at 1300 hours are
plotted in Figure D-2. Each figure or graph presents the data from a station.
The beginning of the continuous conductivity record occurred during 1963 and
is indicated by the beginning of the graph on each figure.
D-8
TABLE D-1
SAMPLING STATION DATA AND INDEX
Station
TABLE D-1
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SUMMARY OF COLIFORM ANALYSES
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TABLE D-6
DESCRIPTION OF SALINITY OBSERVATION STATIONS
TABLE D-7
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS*
In parts of chloride per million ports of water
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1TABLE D-7
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS
In ports of chloride per million ports of water
STATION
TABLE D-7
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In parts of chloride per million ports of woter
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1APPENDIX E
GROUND WATER QUALITY

GROUND WATER QUALITY
Data presented in this appendix are measured values of selected
quality characteristics of ground water samples collected in the Central Coastal
Area during the period from July 1, 1962 through June 30, 1963. This appendix
consists of a table showing results of analyses of ground water and a table
showing results of radioassay of ground water. Wells and ground water basins
are numbered in accordance with the system described in Appendix C. The data
are presented in water pollution control board region, ground water basin, and
well number order.
Analyses of Ground Water
Tabulated values for dissolved minerals are the analytical quantity
reported in parts per million (ppm) and a computed value for equivalents per
million (epm) . Electrical conductivity is reported as micromhos at 25°C and
water temperature is reported in degrees Fahrenheit. Values for temperature
are those measured in the field at the time of sampling. Laboratory analyses
of ground water were performed by the Department of Water Resources, the United
States Geological Survey, and Lein Laboratory, all in accordance with "Standard
Methods for the Examination of Water and Waste Water", 11th Edition, or in
accordance with U. S. Geological Survey Water Supply Paper 1454, "Methods for
Collection and Analyses of Water Samples". The methods yield comparable results.
Heavy metal concentrations were determined by "wet" analyses.
Table E-1 presents analyses of ground water. Definitions of abbrevi-
ations used in this table are as follows:
1. TDS Total dissolved solids by gravimetric determination at
180°
. The superscript "a" indicates a value determined by
E-3
summation of constituents.
2. T.0,--Odor.
3. ABS---Alkyl benzene sulfonate.
4. DWR Department of Water Resources.
5. USGS--United States Geological Survey.
6. LL Lein Laboratories.
Radioassay of Ground Water
Radioassay of ground water is presented in Table E-2. Determinations
were made by the California Disaster Office of suspended and dissolved alpha
and beta activities in some samples and for gross activity in other samples.
The term pico curie used in this report is also written micro-micro curies and
-12
is further defined as 10 curies. The most probable error is reported along
with the measured value. Results should be considered qualitative and undue
emphasis should not be given to quantitative values.
E-4
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RUSSIAN RIVER NEAR HOPLAND
NAVARRO RIVER HZAR NAVARRO
BIG RIVER NEAR HOUTH
RUSSIAN RIVER NEAR HEALDSBURC
CUALALA RIVER, SOLTH FORK, NEAR
ANNAPOLIS
RUSSIAN RIVER AI GUERNEVILLE
RUSSIAN Rival, EAST FORK, AI POT
VALLEY POWERHOUSE
NOYO RIVER NEAR FORT BRAGG
SALINAS RIVER NEAR SPRECKELS
SALINAS RIVER AI PASO ROBLES
NACIHIENTO RIVER NEAR SAN MIGUEI
SALINAS RIVER NEAR BRADLEY'
SAN ANTONIO RIVER NEAR PLEYTO
ARROYO DEL VALLE NEAR LIVERMORE
NAPA RIVER NEAR ST. HELENA
ALAMEDA CREEK NEAR NILES
LOS GAIOS CREEK NEAR LOS GAIOS
SAN LORENZO RIVER AI BIG TREES I
FELTON
SOQUEL CREEK AI SOQUEL
PAJARO RIVER NEAR CHITTENDEN
. SAN BENITO RIVER NEAR BEAR VALLl
FIRE STATION
COYOTE CREEK NEAR MADRONE
CARMEL RIVER AI ROBLES DEL RIO
UVAS CREEK NEAR MORGAN HILL
ALISAL CREEK ON OLD STAGE ROAD
SALINAS
ALTAMONT CREEK AI ALTAMONT TURW
OF SOUTH BAY AQUEDUCT
ARROYO DE LA LAGUNA AT VERONA
ARROYO SECO RIVER NEAR SOLEDAD
BEAN CREEK ONE MILE EAST OF FEL
BEAR CREEK AI BOULDER CREEK
BEAR CREEK FOUR MILES NORTHEASl
BOULDER CREEK
It

Foldout too large
for digitization
IVIay be added at a
later date

NORTH COASTAL REGION
1-14.00 Potter Valley
1-15.00 Ukiah Valley
1-16.00 Sanel Valley
1-17.00 Alexander Valley
1-18.00 Santa Rosa Valley
1-18.01 Santa Rosa Area
1-18.02 Healdsburg Area
1-98.00 Lovrer Russian Riw
SAS FRANCISCO BAY REGIOH
2-1.00 Petaluma Valley
2-2.00 Napa-Sonoma Valle;
2-2.01 Napa Valley
2-2.02 Sonoma Valley
2-3.00 Suisun-Falrfie
2-5.00 Clayton Valley
2-6.00 Ygnacio Valley
2-9.00 Santa Clara Valle
2-9.01 East Bay Area
2-9.02 South Bay Area
2-10.00 Llvermore Valley
2-22.00 Half Moon Bay Ter
2-24.00 San Gregorio Vail
2-26.00 Pescadero Valley

Foldout too large
for digitization
IVIay be added at a
later date

SANEL VALLEY (1-1600)
MENDOCINO COUNTY
WELLI3N/IIW-I8EI , MOaSM.

UKIAH VALLEY (1-15.00)
MENDOCINO COUNTY
WELL I5N/I2W-8LI, M.OB aw
1 1 1 M 1H GROUND SURFACE



VERMORE VALLEY (2-10.001
Y
SONOMA VALLEY (2-202)
41:



PAJARO VALLEY (3-20 GILROY-HOLLISTEH VALLEY ( 3 -3 001 LINAS VALLEY, MONTEREY COUNTY (3-400)
|ir^ EREY COUNTY (3-
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DEPARTMENT OF WATER RESOURCES
STATUS OF SEA- WATER INTRUSION
SANTA CLARA VALLEY
EAST BAY AREA
1963
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